With increasing frequency, this uniform current density no longer prevails, but, as is well known, at least for straight wires, the current density becomes greater at the surface of the wire at the expense of that of the interior.
The corresponding lines of magnetic force become differently distributed, and in consequence the self-inductance suffers a change.
A short calculation will show the direction and amount of the change for circuits in which the curvature of the wire may be assumed negligible, and the theory derived for straight wires used.
The theory of this distribution of the current density in straight wires, which has been thoroughly worked out by Lord Rayleigh 1 and by Stefan, 2 is not applicable without modification to the distribution of current density in coils of wire.
The following argument shows that the effect of increasing frequency is to diminish self-inductance.
We shall assume, according to the theory, that with very high frequency the current flows entirely in the surface of the conductor.
In computing the mutual inductance between two parallel circuits, we call their distance apart the logarithmic mean distance The values in the second column were computed by taking the difference between the self-inductance of a coil of mean radius #, computed by means of an exact formula, and that of the same coil, using as a mean radius a -p, where p is the radius of the wire.
These results, considering the assumptions made in the theory, are in good agreement with it. To make the theory fit the facts, the second term in the parenthesis in equation (29) 
